Rapid modulation of GABA in sensorimotor cortex induced by acute deafferentation.
Recovery of function after acute injury to the central nervous system may be controlled by the availability of gamma-aminobutyric acid (GABA), the main inhibitory neurotransmitter in the cerebral cortex. Acute lesions as well as manipulation of sensory inputs can lead to rapid reorganization of the cerebral cortex, occurring within minutes to hours. Reduction of cortical inhibitory tone through a decrease in the availability of GABA has been suggested as a possible mechanism; however, the degree and temporal course of the changes in brain GABA are not known. A novel method using two-dimensional J-resolved magnetic resonance spectroscopy showed that GABA levels in the human sensorimotor cortex are quickly reduced within minutes of deafferentation. This finding strongly supports the view that the release of latent corticocortical projections from tonic inhibition through decreased GABA availability is a mechanism of rapid cortical plasticity. Reduction of brain GABA can play a pivotal role in regulating the extent of rapid cortical reorganization after lesions or changes in sensory input.